Specificity of the sarcoplasmic reticulum calcium ATPase at the hydrolysis step.
The coupling of Ca2+ transport to ATP hydrolysis by the SR ATPase requires that the enzyme operate with considerable specificity, which is different at different steps. The limits of specificity of the calcium-free phosphorylated enzyme for transfer of its phosphoryl group to water have been examined. The rate of transfer of the phosphoryl group to the simple nucleophile methanol was compared to its transfer to water by following the formation of methyl phosphate from inorganic phosphate. The reverse reaction, hydrolysis of methyl phosphate, was compared to phosphate-water oxygen exchange. The reactions involving methanol as nucleophile or leaving group are at least 2-3 orders of magnitude slower than those involving water. This result indicates that the transition state for this reaction involves strong and specific interactions of the H2O molecule with the enzyme. These interactions may also involve the bound Mg2+ ion. The results also suggest that the difference in specificity between Ca2+ free and Ca2+ bound states of the enzyme involves significant differences in the structure of the catalytic site.